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SOME INVESTIGATIVE STUDIES OF PIGMENTED NEVI WITH
CUTANEOUS MICROSCOPY*
LEON GOLDMAN, M.D.
Our experiments in the past three years with the use of various types of
microscopes to study the surface and depth of living skin have been reported
in previous papers and exhibits and the basic requirements for some of the
technics of cutaneous microscopy have been listed (1—5). In this report the tech-
nics now available have been applied to a critical study of the pigmented nevi.
The various pigmented nevi lend themselves easily to the study of cutaneous microscopy.
It is not proposed here to enter into a discussion of types of nevi (6, 7) but merely to set
up a practical basis of a general classification for the purposes of this study. The subject
of nevi has continued to receive a great deal of interest from dermatologists and recently
has been studied quite extensively, among others, by Traub and his group, (8—10) Sachs
(11), Becker (12—13) Montgomery and Kcrnohan (14). The general pathologists, especially
Allen (15) and Lund (16, 17) have also done important work recently in this field. A simple
arbitrary classification modified after Traub (10) and Allen (15) has been adopted for the
purposes of this study. This classification is preferred also, as indicated in previous studies
of ncvi, as an attempt to evolve a so-called prevention program for the most malignant of
all skin cancers, the melanoblastoma, malignant ncoplasia of melanoblasts. We agree with
Lund (16) that this term should be preferred to melanoma, malignant melanoma, etc. The
terms juvenile melanoma, and benign melanoma should be discarded.
1. The junctional ncvus—(marginal; epidcrmal-dcrmal; benign lentigo types; etc.)
2. Intradermal nevus (dcrmal-cellular types; ordinary "mole";)
3. The compound or mixed nevus, primarily mixtures of the junctional and dermal-
cellular types.
4. The blue nevus.
In regard to the controversy on lentigo (18), both from a survey of literature and from
our current experiences, we agree that this development may be considered as junctional
nevus. Moreover, the well developed lentigo is quite distinct from, and more important
than, the ordinary freckle or cphclis. In regard to the early development of lcntigo, and we
emphasize early, occasionally in our studies this lesion may be difficult to distinguish even
microscopically from ephclis.
The so-called cpidcrmal or intraepidermal nevi of the classification of Traub (10) are
not mentioned in this classification because these lesions do not contain so-called nevus
cells. Their pigmentation observed clinically, is associated at times in part with chemical
changes in keratin but most often with collections of melanin in the basal layer. The early
lesion, here also, may be difficult to diagnose from the junctional nevus. The canccrization
of the intra-epidcrmal "nevus" when it occasionally does occur, is to carcinoma, never to
mclanoblastoma.
* From the Department of Dermatology and Syphilology of the College of Medicine of
the University of Cincinnati. Director, Dr. Leon Goldman.
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FIG. 1. Instrumentation of cutaneous microscopy.
1. 20X microscope with attached battery illuminator source.
2. 40X microscope with simple attached battery illuminator source—this type preferred
for routine clinical work.
3. Showing technic of examining excised tissue under binocular microscope; illumination
can be varied.
4. 40X microscope with flexible illumination source—to vary direction of light reaching
surface of skin.
5. Photomicregraphic apparatus of Siebentrift for photography of surface of skin at magni-
fications of 40X and bOX.
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It is seen, then, that the following structures of pigmented nevi lend themselves
to a critical analysis with cutaneous microscopy. These structures are first the
topography, as it were, of the surface. This analysis would determine whether
the surface is smooth, irregular, papillomatous or perhaps shows pressure or
trophic changes from underlying activity. Next, the masses of melanin are
examined, for the study of these granules may help to determine the type of
lesion and early evidences of activity (melanoblastic). It is of course true, from
a clinical aspect that the actual intensity of color of a nevus has no great prog-
nostic significance. Yet, changes in color may often be important especially in
the nevus of an adult. The intensity of the color of melanin depends to some
extent on the number, size and depth and chemical state of the granules. Melanin
and so-called melanoid are but some of the pigments influencing the general color
of the skin. The other pigments are of course oxyhemoglobin, reduced hemoglobin
and carotene. In addition to these colorants, thickness and structure of the
epidermis and dermis per se affect color through changes in reflection, refraction
and scattering of light. In regard to nevi, melanin may then be considered as an
indicator often of activity of the epidermal-dermal junctional structure (19).
Melanin can be reported as present in collections of dark or light colors, diffuse
or localized. Finally, the possible location of these granular masses is estimated.
The third basic observation on cutaneous microscopy of nevi is the influence of the
masses of nevus cells on the passage of light throughout the skin. The distribution
of the cords of cells especially in the dermis can effect the transmission of light
through the skin and can often, but not always, exhibit characteristics of trans-
parency different from that of normal skin of the same character and thickness.
With correct lighting, any erythema and edema about the lesion can be observed.
It does not seem possible at present with the technics now available to localize in
a definite manner the cell nests, or groups of clear cells, or the early development
of rete plug extensions into the dermis, or differentiation of junctional from sub-
junctional collections of melanin. These are early and important features of
change of pigmented nevi. Observations, presumably of lesser importance,
6. Various types of portable microscopes.
A. Shop Microscope 40X—battery illuminator source attached.
B. Microscope 20X.
C. Microscope 40X—50X——6OX.
D. Microscope in which various lenses can be attached to secure magnifications up to
250X.
E. Microscope up to 40X—Brinell.
7. Various types of illumination
F. Attached Nicholas microscope illuminator.
C. Polaroid discs.
H. Incandescent light.
I. Infra-red filter
J. Lucite applicators—to apply "cold" light directly to surface of the skin.
K. Fluorochrome for application to surface of skin for examination under ultra-violet
light through Wood's filter.
L. Battery illuminator source for Shop Microscope.
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include the study of the vascular patterns, the types of hair growth as regards
villous or heavy hair, the presence or absence of keratinized plugs and the like.
It can be seen that, theoretically, a detailed interpretation of these features
can give rise to some suggestions of the clinical character of this lesion in situ
bef ore any biopsies are made. Of all the groups listed, the junctional group
shows the most interesting and definite features in cutaneous microscopy. It is
especially important that these features may be seen in the early forms of de-
velopment, and seen also in possible early changes. This is important because
although some disagree as to the identity and development of the junctional
nevus, yet of all the nevi, this type is the most important one in the study of the
so-called precursors of melanoblastoma.
In the past three years all nevi in clinic and hospital and private practice have
been examined by various types of portable microscopes, especially, and detailed
records were kept on special forms. McDaniel (3) and Siebentritt (5) collaborated
in the early part of this study. For selected cases of pigmented nevi and certain
lesions which may be confused with nevi or melanoblastoma, the following
routine of study was adopted.
1. The lesion in the skin:
A. gross examination in adequate light and detailed description.
B. a standardized Kodachrome photograph was taken in an attempt to
establish relatively uniform pictures. The camera used was Alphatron
with flash attachment with 3 front lens and CC 15 filter.
C. microscopic examination at 20 X and 40 X with a portable pocket type of
microscope or Shop Microscope (40 X) first without, then with a clearing
agent, usually a mixture of mineral oil plus wetting agent. Illumination
was by incandescent light or fluorescent tubes (20, 21), and also ultra-
violet light through a Wood's filter.
D. in certain cases—examination under Greenough type binocular with
illumination varied as to vertical, oblique, etc. Magnifications varied from
15X to 90X to 154X.
E. examination with infra-red image tube attachment to microscope (22).
F. photomicrography in color—with the Siebentritt (5) photomicrographic
apparatus at 40 X, occasionally with 100 X, without and with clearing agent.
2. After removal of the lesion:
A. surface examination under Greenough type binocular with variations in
illumination.
B. surface photomicrography was repeated. The purpose of these procedures
was to study the color as influenced by loss of blood supply, and also the
effect of variations in illumination.
C. after surface studies, the repetition of the above examinations on the
cross section of the tissue containing the nevus.
D. attempts at micro-manipulation of the cellular masses of fresh cut tissue
was done by small glass tubes and by jet injections from the Hypospray
instrument. The solutions used in the Hypospray were saline, fluorescein
and trypan blue.
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E. examination under infra-red microscope—and recently under the mirror
microscope (23).
F. preparation of fixed microscopic sections from various areas of the nevus.
Recently, studies have been initiated for detailed study of the pigment
with various technics including tyrosinase technic of Fitzpartick (24).
The sections have also been examined under phase contrast micro-
scope (25).
®
When i9O
NORIAL & f.90
Total Reflection Results
SHADOWING IS MOST PRONOUNCED. THERE IS
LITTLE OR NO LIGHT BENEATH THE SURFACE
SINCE THERE IS PRACTICALLY NO REFRACtiON
OF THE LIGHT
Fxo. 2. Theoretical considerations of the
reaching the skin.
effect of varying direction of beam of light
Little experience is required to learn the use and limitations of the simple pocket micro-
scope and other portable microscopes. Objection to lack of illumination was solved by our
associate, Lyons (26) who developed an attached plastic case with small battery and light.
With such a portable apparatus, illumination had to be fixed in one plane, somewhat similar
to that of the Shop Microscope, illumination with rays of low obliquity. For investigative
studies, however, the illumination must be flexible in order to observe the different pictures
produced. This factor of illumination is important both as regards the direction of radiation
and the quality. The directions include vertical, oblique, lateral or direct contact. Attempts
were made with tiny beams of light to study pathways through excised lesions.These ex-
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periments were not successful, probably because the beam of light was so broad. Efforts
are being made by the Laboratory of Biophysics to devise appropriate sources. When one
considers the problem of attempted visualization and definition of structures in the epi-
dermis (average depth 0.5 mm.) as opposed to corium (average 1.5 mm.) one sees how diffi-
cult this problem is in the living skin. The various sources of light radiation included in-
candescent light, fluorescent tubes, whose problems of the skin have been detailed by Buck
and Froehlich (20) and Lindsay (21), ultra-violet light with and without Wood's filter and
with and without a fluorochrome (fluorescein) on the skin, and infra-red light. 40x could
occasionally be used. For the pigmented nevi at magnifications of 20x and 40x, examina-
tion under ultra-violet light through a Wood's filter, gave little information which could
not be given under illumination by day light or incandescent light. In regard to photography
of living skin at moderate magnification with the apparatus of Siebentritt (5), the plastic
box containing the set-up was thick, large, and impossible to use on curved surfaces such
as the face. Another difficulty was the centering of the lesion with the box in place. Modifi-
cation of this is being done now by Kline (27) and Lyons (26) of our service. However, this
photomierographic apparatus is still the best available to date and has given some excellent
results. In our hands, both for examination of the skin and of the excised lesion, and of the
prepared histological section, the infra-red image tube on a microscope gave no additional
information in the clinical examination. However, at present, Kline (27) is modifying the
light source and the sensitivity of the apparatus to secure better definition and resolution
of the formed image. Theoretically, at least, this instrument should be of value in derma-
tology. The examination of the cross section of the lesion gave a clearer concept of pigment
mass than the image seen through the skin on the surface and the relatively inadequate
representation of this material as exhibited in the prepared histologic section. As Becker
(12, 13) has emphasized repeatedly, the true picture of melanin in tissue is not shown unless
such histochemical studies as silver impregnations, both silver nitrate and reduced silver,
dopa reactions, and now tyrosinase (24) reactions are done. At times, in our studies of cross
sections, we observed the pigment to become more intense on warming the section (Dunke-
lungsphanomenon of Meirowsky?) (28) or in subjecting the tissue to intense radiation from
various technics of photography (phenomen of Lignac?) (28). We have not repeated the
experiments of Mieseher and Minder (28) with long wave ultra-violet light on nevi in situ
or after excision. In regard to color photography, many additional experiments are needed
with various filters in order to emphasize the intensity of some colors. Perhaps our poor
results with fluorescence microscopy (28) would have been better if we had used filters
which intensify the weak fluorescence. Examination of the skin under the mirror microscope
(23) has been limited to examinations of excised skin, through a modified vertical illumi-
nator system. The prepared microscopic section has been examined in the flat field of the
mirror microscope. Our work with this apparatus is too recent to warrant any definite con-
clusions. With Richards (25), stained and unstained microscopic sections of nevi were ex-
amined under the phase contrast microscope. In unstained paraffin sections, cellular out-
lines seemed more definite and greater volume and intensity of melanin granules were
observed. Tyrosinase preparations have been observed under the phase contrast micro-
scope. For critical evaluation of dopa and tyrosine preparations of pigmented nevi, con-
trol preparations must be from the exact same area as the histochemical studies. This
seems especially important in the compound or mixed type. As yet, we have had no
experience with the phase contrast microscope especially adapted for the examination of
opaque objects.
The following general conclusions can be summarized briefly. The outstanding
features of the junctional nevus include the focal collections of melanin scattered
at times of a faint brownish background, a normal appearing cutaneous surface
and occasionally, villous hair. In the child and youth, the pigment mass is
greater and darker. This pigment mass, of course, is in greater proportion in the
'I
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FIG. 3. The appearance of an early so-called lentigo maligna oa forearm of an adult,
duration of lesion 5—6 months.
A. lx
B. 3X
C. 25X
D. 50X—polarized light
E. Microscopic section showing spotted character of lentigo with this area showing early
melanoblastoma with possible intravascular extension. Hematoxylin-cosin X480 (Black
and white photographs taken with J. V. Butterfield Scientific Bureau, Bausch and Lomh
Optical Co.)
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living skin, than, of course, in the prepared section, even with special studies for
pigment. In the junctional nevus which appears for the first time in the adult,
the pigment mass, early, is not as extensive or as intense, save in the rapidly
developing type, the approach as it were to the "lentigo maligna." In the adult,
especially, the chief differential diagnoses clinically, on a purely local morphologic
basis, of the early lentigo, are from the early ephelis and the early hard nevus
or benign pigmented epithelial "nevus" or seborrheic verruca, so-called. The
pigment in ephelis and in early seborrheic verruca is more homogeneous, less
intense, and focal collections are uncommon. In ephelis the intensity of the diffuse
pigmentation varies. At times the differential diagnosis between early lentigo
Fiq. 4. Photomicrography of junctional nevi; two upper pictures of nevi in
young children, two lower in adult. (Black and white prints from Kodachromes.)
and early ephilis as indicated above, is not easy and there is a suspicion, now
under current investigtive study, of changes from the picture of persistent
ephelis (already junctional? or indistinguishable from junctional?) to the typical
early junctional type under influence of endocrine (or traumatic?) factors. The
experiments of Miescher and Minder (28) and of Felsher, Rubin and Rothman
(30) with long wave ultra-violet radiation on freckles should be repeated with the
early junctional nevus. In seborrheic verruca the surface shows definite irregu-
larity and roughening and very soon, the keratinized follicular pluggings. In one
case in a young child, a junction nevus recurrent in scar after excision, showed on
cutaneous microscopy, a reddish tinge. Examination revealed an angiomatous
like reaction associated with junctional foci. Another case of this type was found
on microscopic section but was not observed clinically. Montgomery and
Kernohan (14) have described this complex type before.
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FIG. 5. IDermal cellular nevus.
A. ix—after excision
B. 40X—surface after excision.
C. Cross section of tissue after excision, epidermis at top as fringe, just below are masses
of nevus tissue.
D. Hematoxylin-cosin X480.
(Black aod white prints from Kodachromes)
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FIG. 6. Compound or mixed nevi.
A. ix—lesion on dorsum of foot.—after excision.
B. Same lesion as A—40X-—on living skin.
C. I X—lesion on ankle—present for years in an elderly white woman—edge recently
blacker.
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With our Current technics Clinically, we have not been able to localize melanin
intraepidermally. We can State only that there are superficial focal collections of
pigment. These focal collections could be junctional or subjunctional in position.
It seems from a study of sections, however, that intense subjunctional melanin
is usually not chromatophore pigment in the presence of adjacent junctional
pigment. In our experience, the only pigmented nevi which we have observed
with intense subjunctional foci have been in the compound or mixed nevi. It is
true, of course, that one should not deny the existence of marked (as opposed to
"a suggestive") junctional foci without detailed and perhaps even serial section
study.
In the pure dermal cellular nevi, the surface of the skin may be smooth, ele-
vated, or papillomatous. The color is of a soft translucent hue, free of focal
melanin collections. On cross sections of fresh tissue, the cellular masses appear
to have a slightly browner tinge, a different degree of translucency. In the fresh
state, these areas cannot be moved about with our preliminary crude "micro-
manipulation" (31) technics. Here, too, irregular surface covering with brownish
coloration with heavy keratinized follicular plugs may serve to suggest seborrheic
verruca.
The compound or mixed type presented the most confusion, in that intense
subjunctional focal collections may serve to overshadow adjacent junctional
foci. From a clinical aspect it seems well to consider that intense focal collections
of melanin would indicate the junctional activities still were operative, at least,
someplace in that tissue.
The blue nevus showed a normal skin or slightly elevated surface, an intense
homogeneous bluish-black or slaty discoloration and little else. The picture was
not different from that of an intensely pigmented melanoblastoma.
Save for two patients with lentigo maligna type, so-called, the three other
melanoblastomas examined with the routine studies detailed above, have been
late ones where hyperpigmentation, ulceration and inflammatory change, were
marked. Cutaneous microscopy certainly was not necessary to establish a diag-
nosis. The edges in one lesion showed features of junctional nature and these
changes were borne out subsequently on microscopic section. One amelanotic
melanoma gave the picture of poorly vascularized "dirty" granulation tissue.
One melanoma excised in 1937 was examined in 1945 and a bluish pigmentation
ID. Same lesion as C—40X—edge showing junctional character—excision of lesion revealed
central compound nevus, marginal junctional elements, no evidence of melanoblastoma.
E. Heavily pigmented black lesion, neck, young ehild—40X.
F. Same lesion as E hematoxylin-eosin 480X showing collections subjunctional melanin.
Other intense areas revealed more active junctional zones.
G. Same lesion as E, hematoxylin-eosin X800 (app) showing subjunctional character.
H. 1X lesion neck present many years—-recent increase in size—middle aged adult.
I. Same lesion as H, 40X portion of surface after complete excision showing spotted char-
acter of pigmentation.
J. Same lesion as H, hematoxylin-eosin 480X—showing pure subjunctional melanin col-
lections in this area.
(Black and white prints from Kodachromes).
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in sear was found to be of an old vessel thrombosis. This case was re-
ported previously (32).
SClerosing hemangioma, hemorrhages of varying ages in tissue, have all been
studied and have shown differences in Color, in that reddish tinges were visible
especially with Clearing of the skin and strong illumiDation of the skin surface.
Tattoo marks in localized areas gave the picture of blue nevus. Detailed studies
Fin. 8. Lesions which may simulate lentigo.
A. Ephelis 40X—surfnce of excised lesion—(eut in half) showing diffuse character of pig-
mentation.
B. Ephelis 100X—border of surface of excised lesion.
C. Early seborrheic verruca on hand. 4OX—showing diffuse character of pigmentation and
irregularities of surface.
B. Early sehorrheic verruca on hack showing diffuse character of pigmentation and early
formation of keratinized plugs.
(Black and white prints from Kodaehromes).
are now under way on the cutaneous microscopy of the pigmented basal cell
malignancy.
In the examination of the prepared histological section one should recall the
results of the questionnaire of Ellis (33) on the diagnostic value of skin biopsies
with nevus pigmentosus given as general average of 89%, lentigo 80% and
ephelides of 60%. Michelson (33) indicated quite correctly, that the help of the
general pathologist was needed in classifying certain moles. Allen (15) and
1—
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Lund (16, 17) have indicated some of the difficulties of the histopathologic
diagnosis of tl1e pigmented nevi. It is for the future to decide whether the clinical
picture can be made more accurate by some of the simple technics of cutaneous
microscopy and so aid in the development of a diagnostic acumen and attempting
to obviate the necessity of some routine biopsies as Foerster (34) has suggested.
Becker (13) has indicated, however, that the correct clinical diagnosis of pig-
mented nevi can be made in 80—90% of cases.
FIG. 9. Melanotic whitlow.
A. Toe—before amputation.
B. 40X—surface distal edge of melanoblastoma showing border.
C. 40X—surface proximal portion showing diffuse character of slaty blue pigmentation
and irregular nodular surface. (Black and white photographs from Kodachromes).
This detailed program then attempted to establish but a few of the variants
in the normal picture of pigmented nevi in children and adults. Then, somewhat
after the idea of Lund (17), but in a very limited fashion, a few individuals in
each group were followed in detail over a period so far of only three years. The
special interest was in the junctional nevi. These nevi selected were on:
1. on mid back or mid shoulder
2. plantar surface of foot
3. forearm in adults
In the three years of observation of junctional nevi of the feet in children and
even adults, no change was evident in the surface of the skin or in the masses of
melanin before excision was advised, At the end of summers of fairly heavy
exposure to sun, the description and appearance of the pictures of the junctional
4a
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Fjo. 10. ilemangiomas simulating pigmented nevi.
A. lx lesion of thigh—middle aged woman. Present since birth—scratched and "disap-
peared"; recent sudden (?) reappearance and rapid spread.
B. Same lesion as a 40X surface—showing diffuse reddish character (Kodachrome). No
melanin. Sections showed hemangioma with recent hemorrhage.
C. Pigmented indurated lesion on leg—recent change in size and color.
D. Same lesion as C 40X surface—diffuse reddish discoloration—section showed true scie-
rosing homaogioma. (Black and white prints from Kodachromes).
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Fin. 11. Pigmented basal cell malignancies simulating pigmented nevi.
A. Years duration—no recent increase in size or color.
B. Same lesion as A 40X surface of skin showing spotted collections of pigment with kera-
tinized follicular plugs and nodular surface. Section revealed pigmented basal malig-
nancy.
C. Recent appearance of a spotted pigmented atrophic lesion of face, elderly man.
D. Same lesion as C 40X surface of skin showing whitish "fish flesh" areas, characteristic
of malignancy, with telangiectasia and sparse collections of pigment. Section showed
pigmented basal cell malignancy.
422
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nevi on exposed areas of the body did not show any significant change. Evidently
during this brief period of observation sun exposure was not an important factor
of irritation. In this small group, as yet, there have been to significant hormonal
disturbances which may effect melanoblastic activity. Ephelides were differ-
entiated from lentigines by a generalized color, diffuse and of homogeneous
intensity, then, fading at times in the winter. In three adults of late middle age,
the gradual increasing intensity of color of junctional nevi of the forearm—one
under wrist watch—suggested intense activity, and in two of these patients,
the sections were suspicious of early melanoblastoma according to the criteria of
Lund (16, 17). A variety of pigmented spots in elderly individuals were also
observed. These included the smooth atrophic skin, characteristic of the senile
pigmentation, the epidermal changes of the developing seborrheic verrucae.
Miescher, Haberlin and Guggenheim's (35) concept of the importance of these
types of pigmentation in the subsequent development of seborrheic verruca was
confirmed. One melanoblastoma, adjacent to a seborrheic verruca on the face
of an elderly woman was considered as a junction nevus clinically, not a melano-
blastoma. On section, a melanoblastoma with marginal junctional features was
evident. In two cases of spreading vitiligo on the upper extremities and face,
junctional nevi were found to show no obvious change as they were enveloped
by the vitiligo. In addition, adult patients under Cortisone and ACTH therapy
were observed for darkening of pre-existing nevi and appearance of new ones.
New junctional nevi have been observed in a small series of patients under pro-
longed courses of ACTH and Cortisone. Junctional nevi in pregnancy are also
under study. Three cases of urticaria pigmentosa were examined and showed
faint diffuse pigmentation. Two uncommon solitary nodular types of urticaria
pigmentosa gave a non-specific appearance on urtication. Before urtication, an
ephelis-like appearance was shown. This was due probably to the diffuse increase
in melanin in the basal layer.
Two severely traumatized compound or mixed nevi were examined before
complete excision and nothing definite could be described. Excision biopsies
revealed benign nevi with inflammatory infiltrate. In our melanoblastoma series,
two patients had a sudden, single, and severe trauma in compound or mixed
nevi of a papillomatous type which had been present for years.
Three cases of dermal cellular nevi secondarily infected from associated super-
imposed epidermal cysts, were examined and observed and no changes were
found some months after acute phases subsided. In several instances of recur-
rences of dermal cellular nevi after cauterization therapies done years previously,
no significant epidermal changes or focal melanin areas could be found. Biopsies
of these areas continued to reveal dermal cellular nevi. In one patient, clinical
examination suggested a papillary type of dermal cellular nevus; on excisional
biopsy an epidermal "nevus" was found. The presently available technics of
cutaneous microscopy do not appear to be able to differentiate definitely, even in
elevated lesions, between normal dermis and dermis packed with masses of
nevus cells. How-ever, cross sectional tissue of fresh dermal cellular nevi do show
on magnifications of from 40 to 154x, definite differences in light refraction and
FIG. 12. Phase contrast photomicrography of unstained microscopic section of Junc-
tional nevus.
A. Ordinary microscope X500.
B. Phase contrast X500 showing greater details of epidermal cells with increase in granules
of melanin.
(Photographed at Scientific Bureau, Bausch and Lomb Optical Co.)
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Color between masses of nevus cell groups and normal dermal and subcutaneous
tissue.
It appears that for future investigative studies, the junctional nevus of the
adult on the extremities will offer the most practical opportunities. One must
remember, as Lund (16, 17) indicates, junctional proliferation in adults is not
abnormal, but as this activity becomes increasingly pronounced for its age
groups, then, such a lesion should be watched carefully. We agree with Becker
(13) that the lentigo maligna, so-called, must be recognized early. Perhaps it is
here that the suggestions of a preventive program for those melanoblastomas
appearing "spontaneously" can be realized. The presently available technics of
cutaneous microscopy can detect evidences of junctional activity and early
changes in junctional activity. These, however, are but morphologic observa-
tions. It is to future studies of enzyme chemistry, physiology and biophysics of
the living melanoblast that a true understanding of normal and abnormal pigment
cell activity will result.
CONCLUSIONS
The pigmented nevi provide excellent material for the study of cutaneous
microscopy on living skin. The investigative instruments for direct examination
and photomicrography are reported. A plea is made for the use and the appreci-
ation of a simple portable microscope in everyday clinical practice. These
instruments are infinitely superior to the commonly employed magnifiers. The
pigment groupings in junctional nevi can be observed clearly with cutaneous
microscopy and the junctional nevus differentiated clinically from the pure
dermal cellular nevus, ephelis, occasionally from old hemorrhage in skin, and
even from some forms of pigmented basal cell malignancy. The topography of the
cutaneous surface can also be studied and evaluated in the clinical picture. More-
over, the cutaneous microscopy can help in selection of site for biopsy of signifi-
cant change. The infra-red and phase contrast and mirror microscopes were
also employed in the study. It is suggested that additional clinical and investi-
gative studies be done with cutaneous microscopy to attempt to help in the
solution of the difficult problem of the so-called precursors and of the early
diagnosis of the vicious melanoblastoma.
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DISCUSSION
DR. S. WILLIAM BECKER: Dr. Goldman has with his usual ingenuity presented
some interesting studies of nevi. I Cannot talk about cutaneous microscopy of
nevi, never having had this experience. I would like to caution against the too
loose use of the term junction nevi. About the turn of the century Hutchiason
presented a series of patients with brownish lesions, all acquired, usually on the
face. Some continued as brownish macules, or slightly elevated macules and
maculo-papules with no further change. Some developed melanotic carcinoma,
and others degenerated into true melanoma. The term junction nevus has been
used to designate two entirely different things, one absolutely benign, ordinary
nevus, with most of the cells at the junction of the epidermis and derma and the
second the so-called malignant melanotic freckle that went on to melanoma. The
French school called them "lentigo maligna." The same situation applies to the
conjunctiva. Reese called attention to the fact that melanosis of the conjunctiva
is an obligative pre-malignant lesion which conjunctival nevus is not. It is true
that the so-called junction type of true nevus may become malignant. However,
melanoma originates in nevi in only 25% of instances, as Miescher found in his
series, and we found 23% in our series. A careful history of a patient, and careful
microscopic study shows that most melanomas originate from lentigo maligna.
I should like Dr. Goldman to discuss the appearance of lentigo maligna.
DR. LEON GOLDMAN (Closing Discussion): I too prefer the term melano-
blastoma to melanoma. The problem of where these tumors arise in people with
no pre-existing nevi is very important. Junctional nevi, even if you do not like
the term, do occur in the upper age group and have the identical clinical and
histologic characteristics of junctional nevi in childhood and later may even go
on to lentigo maligna; the black and white slide showed this development, and
the lesion was so diagnosed by a number of pathologists and dermatopathologists.
These lesions are observed more frequently on the extremities. Cutaneous micros-
copy in situ shows a lesion with intense focal pigmentation. The pigmentation
still retains its focal character as it becomes progressive, and that type of change
in elderly or middle-aged individuals is quite significant. The lesion does not fade
in color. Cutaneous microscopy provides a technic to study this dynamically.
The differentiation from "freckle" is shown by the fact that the freckle shows
diffuse pigmentation without significant epidermal change under cutaneous
microscopy. I agree with Miescher that these other types of pigmented lesions
in the elderly can develop into separate verruca, and there too they show diffuse
character of pigmentation plus follicular plugging, and elevation of the skin, all
observed under cutaneous microscopy.
